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GROUNDS OK REJECTION AND ARGUMENTS 

r.rnuntl of R^ i ^t-Hnn 1 fof l> '^'"1 ArPiimcntSl 

Claims 1 , 2, 12 and 13 stand rejected in the filial Office Action dated January 26. 2006. 
under 35 U.S.C. § 103(a) as allegedly hcing unpatentable over Liu et al. (U.S. Patent No. 
6,380.095), in view of Planner et al (U.S. Patent No. 6.653,734). 

ClaimJU 

Appellants respectfully contend that claim I is not unpatentable over Liu in view of 
Planner, because Liu in view of Planner does not teach or suggest each and every feature of 
claim 1. i:or example, Liu in view ofPlanner does not teach or suggest the feature ''(c) ... 
forming a second pluralily of deep trenches...whcrein...the step of etching thebottom portion 
of the hard mask opening is performed according to a second set of etdung parameters, wherein 
the second set of etching parameters are adjusted from the first set of etching parameters such 
that, for each trench of the second plurality of deep trenches, a side wall of the bottom portion 
of the haixl maslc opening is more vertical than that coixesponding to a trench of the first 

plurality of deep trenches." (bold emphasis added). 

The Examiner alleged at the beginning of bullet #5 that "Liu teaches that tl.e lateral 
etching of the overlying hard mask layers can cause the taper of the trench to deviate fix,m the 
specified angle range (column 8, lines 47-54)." Th.se cited texts of Liu may indicate that the 
etching (and enlargement) of the hard mask opening is not good. However, these cited texts do 
not teach or suggest an incentive for a more venieal side wall of the bottom portion of the hard 

itiask opQniiig as claimed in claim 1 . 

1 n . A \r. K„n^^t m that "Liu further teaches that volumetric gi\s ratio 
Tho Rxamincr also alleficd in bullet m max uiruic^i 

i- • A /««ininn s linfts 22-48'> to Tcducc erosiOH of the 
nnd other etching paraniclci-s can be varied (column 5, Imes lo rcu 
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patterned mask (coluxm 5, lines 17-22)." Tlicse cited texts of Liu may indicate that the 
expansion of the bard mask opening is not good. However, these cited texts do not teach or 
sufigost an incentive for a more vertical side wall of the bottom porliou of the hard mask 

Opening as claimed in claim 1. 

The Examiner also alleged in bullet //5 that "Moreover, Flander teaches that faceting on 
,hc walls of hard mask layer (104) can result in an undesirable enlargement of the trench to be 
etched (column 4. lines 47-60; Figure 4)." Also, in item 1 1 of the Advisory Action mailed April 
5, 2006, the FAamincr alleged that "Planner discloses that faceting in the hardmask (104) 
enlarges the via/trench (column 4. lines 56^60; Figure 4). In other words, there is a suggestion in 
manner that a uonMaceted (or vertical profile) is desirable because this feature provides the 
benefit prescrvingthe critical dimension of the via/trctch." ll.ese cited texts of Planner may 
indicate that the enlargement or facctir,g of the hard mask openii.g is not good. However, these 
eit«l texts do not teach or suggest an incentive for a more vertical side wall of the bottom 
portion o f the hard mask opening as claimed in claim 1 . 

'n^c Examiner also alleged in bullet #5 that "One who is skilled in the art would be 
further motivated to select an etching composition tl^at produces the desired angle range, such as 
optimizing Liu's etching steps to produce a smooth hard tnask layer sidcwall." Appellants agree 
that a smooth hard musk opening sidcwall is good, but that fact docs not teach or suggest an 
incentive for a more vertical side wall of the bottom portion of the hard mask opening as 
clainied in claim 1. 

to Sl.mn,ary. Uu in view otVlmn^ ra.y allegedly teach or sugsest 3omo in«»«ivc to (a) 
.void expanding Ute l.a«l mask opening, (b) achieve a sn«o.h hard .nask opening sidev-all. and 
(c) aCieVC a desired angle m>g. for tho ».Ure sidcwall ofthc hard mask opening. However. 
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U» in view of Planner does not leach or suggest arx inccnUvc for a more vertical side wall of Che 
l,o«om portion of tiw hard mask opening as claimed in claim 1 . 

Bnsod on the preceding crg^^ments. Appellants respectfiiUy mainlain that claim 1 is not 
unpatentable over I.iit in view of Planner, and that claim 1 is in condition for allowance. 

Cla im 2: , 

A s for the rejection of claim 2 in bullet #6, since claim 2 depends from claim 1 . 

Appellants contend that claim 2 is likewise in condition for allowance. 

Moreover. Lin in view of Planner does not teach or suggest the feature "(c)., . . forming a 
third plurality of deep trcnche.. . .wherein. . .U.e step of etching the bottom portion of the hard 
mask opening is performed according to a third set of etelung parameters, wherein the third set 
of etching parameters are adjusted from fl.e second set of etching parameters .ueh that, for each 
trench of the third plurality of deep trendies, a side wall of the bottom portion of the haul niask 
opening is more vcrticalthan that corresponding to a trench of the second plurahty of deep 

ti'onchcs." (bold empliasis abided). 

nceausc step (e) ofelaim 2 is similar to step (c) of claim 1. the arguments above for 
claim I are also applicable to claim 2. As a result, although Liu in view of Planner may 
allegedly teach or suggest some incenli ve to (a) avoid expanding the hard mask opening, (b) 
pchieve a smooth hard mask opening sidewall, and (e) achieve a desired angle ra^^ge for the 
entire sidewall of ihe hard ma.sk opening. However. Liu in view of Planner does not teach or 
sx,ggest an incentive for a more vertical side wall of the bottom portion of the ha,d mask 

opening as claimed in claim 2. 
Clfliais.,.l2jij»d_13: 
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As for the rcjccUon of claims 12 and 13 i.i bullets #7 md #8, rcspoctivc, since claims 12 
and 13 depend from cluim 1. Appellants contaid that claims 12 and 13 arc likawise in condi.ion 



for allowuiicu. 



S UMMARY 

In summary. AppcUanls respectfully reci«cst reversal of the January 24. 2006 Office 

Action rejection of claims 9-12, 14,-15, and 17-20. 

Respectfully submitted, 



Schmciscr, Olsen & Watts 
22 Century IIIU Drive, Suite # 302 
Latham, New Yoric 121 10 
(518) 220-1850 



Khoi D. Nguyen 
Attorney I'or Appellants 
Registration No. 47,820 
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